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Fig. 24. FpT vs. centrality, represented as the average number of participants (Npart) in a centrality class, com-
pared to jet simulation [55].

shape of the MpT distributions is evident. The difference between the data and the mixed-
event random baseline distributions is not visible to the naked eye. The nonrandom fluctu-
ation is quantified by the fractional difference of ωpT , the normalized standard deviation
ofMpT , for the data and the mixed-event (random) samples:

ωpT = σMpT

〈MpT 〉 , (17)

FpT = ωpT ,data − ωpT ,mixed
ωpT ,mixed

. (18)

The results are shown as a function of centrality, represented by Npart in Fig. 24.
The dependence of FpT on Npart is striking. To further understand this dependence and

the source of these nonrandom fluctuations, FpT was measured over a varying pT range,
0.2 GeV/c ! pT ! pmaxT (Fig. 25), where pmaxT = 2.0 GeV/c for the Npart dependence.
The increase of FpT with pmaxT suggests elliptic flow or jet origin. This was inves-

tigated using a Monte Carlo simulation of correlations due to elliptic flow and jets in
the PHENIX acceptance. The flow was significant only in the lowest centrality bin and
negligible (FpT < 0.1%) at higher centralities. Jets were simulated by embedding (at a
uniform rate per generated particle, Sprob(Npart)) p + p hard-scattering events from the
PYTHIA event generator into simulated Au + Au events assembled at random accord-
ing to the measured Ntracks and semi-inclusive pT distributions. This changed 〈pT 〉 and
σpT by less than 0.1%. Sprob(Npart) was either constant for all centrality classes, or scaled
by the measured hard-scattering suppression factor RAA(Npart) for pT > 4.5 GeV/c [49].
A value FpT = 2.06% for p + p collisions was extracted from pure PYTHIA events in the
PHENIX acceptance in agreement with the p + p measurement (Fig. 24). The value of
Sprob(Npart) was chosen so that the simulation with Sprob(Npart) × RAA(Npart) agreed with


